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One quickly sees that the space-time described by this metric is not geodesically complete and hence that there must be more to the story. Indeed, analytic continuation of the Schwarzschild solution, as described for instance in [1] , transforms it to a form
from which the global properties can be understood. Here r(u, v) and w (u, v) are certain functions whose details are not so material. The important properties come from the singularities at uv = 1. There are two branches of this singularity, as u and v may be both negative or both positive. The "physical region" is the region uv < 1 between the two singularities. The branch of the singularity with u, v < 0 is the "white hole" singularity; it is to the past of the physical region, and can emit but not absorb matter. The branch of the singularity with u, v > 0 is the "black hole" singularity; being to the future of the physical region, it can It is usually assumed that the new physical laws associated with a possible breakdown of cosmic censorship would involve quantum gravity, but this may be wrong, particularly in view of the fact that the length scale of string physics is probably a little larger than the Planck length. If indeed cosmic censorship is false in general relativity but its analog is true in string theory, then it may well be that it is classical string theory that becomes manifest near the would-be naked singularity.
As for black holes, at the classical level they cause no breakdown in predictability for the outside observer. Quantum mechanically, though, the idea that black One would imagine that for suitable values of the charges the classical ground state is some sort of approximation to the quantum ground state.
In this respect, the case of a magnetically charged black hole is especially interesting:
(1) This case may be realized in nature if M GU T ∼ M P lanck , since then the 't Hooft-Polyakov monopole is a black hole. In particular it is at least conceivable that the dark matter in our galactic halo could consist of magnetically charged black holes. This hypothesis is subject to experimental test; indeed recent experiments are relatively close to the sensitivity required to exclude it [2] . Any type of discovery of galactic halo particles would give particle physics a big boost, of course, but magnetic black holes would be particularly exciting.
(2) For e << 1, the magnetic black hole is much heavier than the Planck mass and much larger than the Planck radius. Quantum gravity should therefore, in a suitable sense, have only a weak effect on the structure of the magnetic black hole, and such objects might well be accessible to human understanding, maybe even relatively soon. In particular, the deviation of the mass of a magnetic black hole from the classical value is likely to be a quantum gravity or string theory effect of order e 2 /hc. It would certainly be an unusually interesting thing to measure if magnetic black holes were ever discovered. That would mean that some of the important qualitative aspects of black hole physics could be described by an effective two dimensional field theory.
In the case studied by Callan and Rubakov, the relevant two dimensional field theory is weakly coupled, but still requires careful analysis and exhibits striking phenomena, precisely because a naive form of the weak coupling limit would give back the pathologies of the classical system. It is reasonable to hope that their work is a prototype for at least some aspects of the black hole problem.
What is the status of black holes in string theory? One might have believed that, because of the excellent short distance behavior, there would be no classical singularities in string theory. But it has been found recently that the very metric
that is the essence of the black hole gives a conformal field theory. In fact, there is a conformal field theory with a two dimensional target space, parametrized by two variables u and v, and a world-sheet action
where Φ(u, v) = ln(1 − uv) + constant is the dilaton field. The Euclidean version of this solution was first found by Elitzur, Forge, and Rabinovici [3] . Different forms of the solution were rediscovered by several authors from various points of view [4, 5, 6] (and implicitly discussed in current algebra by Bars; see his lecture at this conference and references therein) before I rediscovered the solution as an SL(2, IR)/U(1) coset model and interpreted it as a black hole [7] .
It is no accident that this system involves a target space-time so similar to the Schwarzschild solution. The general s wave ansatz of four dimensional general relativity
involves a two dimensional metric tensor g and a two dimensional scalar field Φ.
These are analogous to the metric and dilaton field of the low energy limit of string theory, and indeed the two dimensional action that one gets by dimensional reduction of four dimensional general relativity with the ansatz (4) is very similar to the familiar lowest order action
of the graviton-dilaton system in string theory. The analogy is even better if one considers the dimensional reduction of general relativity in the presence of a spherically symmetric magnetic field, so as to get a system in which the black hole has a classical ground state.
If one writes the black hole sigma model (3) in Schwarzschild-like coordinates, and traces what the Hawking radiation ought to mean in this situation [7] , one sees, 
